Endocytosis and de novo expression of major histocompatibility complex encoded class I molecules: kinetic and ultrastructural studies.
The endocytic pathway and expression of the major histocompatibility complex encoded class I molecule H-2Kk was investigated in murine fibroblasts. Internalization of H-2K molecules did not occur constitutively. Endocytosis of the molecules was induced by addition of multivalent ligands such as rabbit anti-mouse immunoglobulin serum or protein A-bearing liposomes to cells pretreated with anti-H-2Kk antibodies. The complete removal of H-2K molecules took about 5 h at 37 degrees C and was not inhibited by the lysosomotropic agent NH4Cl or the protein synthesis inhibitor cycloheximide. When targeted liposomes that contained carboxyfluorescein at a self-quenched concentration were directed against H-2K molecules, the cells became highly fluorescent after 30 min: a consequence of carboxyfluorescein release from the liposomes. This process was inhibited by NH4Cl but not by cycloheximide, suggesting internalization of H-2K molecules into acidic intracellular compartments. The endocytic pathway of liposomes directed against H-2K molecules and the subcellular compartments involved in this process were investigated with targeted liposomes containing horseradish peroxidase. By electron microscopy, the endocytic process was shown to start very rapidly (1-2 min) and involved uncoated cell surface invaginations. The cytoplasmic uncoated vesicles fused together into larger vacuoles containing concentrated liposomes and by 1 h, liposomes began to be destroyed in lysosomal compartments. Within 4 h, 90% of liposomes were lysed inside the cell. The fate of radiolabeled anti-H-2K antibody was also investigated. Degradation of the antibody occurred only when cross-linked with a second layer of antibody, beginning after 2 h and becoming more pronounced after 20 h of incubation. The original cell surface abundance of H-2K molecules was reestablished after 5 to 7 h. During this time neither NH4Cl nor cycloheximide had any effect on the cell surface expression of the molecule. However, after a second cycle of internalization, cells incubated with cycloheximide no longer expressed these molecules. These results suggested that H-2K molecules were not recycled back to the surface after internalization but were degraded in lysosomal compartments together with their ligand. Preexisting molecules, already present in intracellular pools, were expressed to replace them. By immunoprecipitation of metabolically labeled intracellular and surface H-2K molecules, we observed an intracellular pool of H-2K of about 70 to 80% of the total cellular H-2K.